PD ISO/IEC TR 11801-9905:2018

BSI Standards Publication

Information technology - Generic ¢abling
systems for customer premises

Part 9905: Guidelines for the use of installeiacabling
to support 25GBASE-T application

bsi.


https://www.stdhive.com/standards/bs-pd-isoiec-tr-11801-99052018-pdf/

PD ISO/IEC TR 11801-9905:2018 PUBLISHED DOCUMENT

National foreword
This Published Document is the UK implementation of
ISO/IEC TR 11801-9905:2018.

The UK participation in its preparation was entrusted to Technical
Committee TCT/7, Telecommunications - Installation requirements.

A list of organizations represented on this committee can be obtained on
request to its secretary.

This publication does not purport to include all the necessary prczisions
of a contract. Users are responsible for its correct application.

© The British Standards Institution 2018
Published by BSI Standards Limited 2018

ISBN 978 0 580 96376 6
ICS 35.200

Compliance with a British Standard ca»10. confer immunity from
legal obligations.

This Published Document was publich *d nunder the authority of the
Standards Policy and Strategy Ceinmitcee on 31 March 2018.

Amendments/corrigenda i-suud since publication

Date Te. 't af’ected



https://www.stdhive.com/standards/bs-pd-isoiec-tr-11801-99052018-pdf/

PD ISO/IEC TR 11801-9905:2018

IEC ISO/IEC TR 11801-9905

Edition 1.0 2018-02

TECHNICAL
REPORT

Information technology — Generic cabling for cusiomar premises —
Part 9905: Guidelines for the use of installed cab.iny to support 25GBASE-T
application

NTEZNATIONAL
ELZCTROTECHNICAL
COMMISSION

ICS 35.200 ISBN978-2-8322-5373-1

Warning! Make sure that you obtained this publication from an authorized distributor.



https://www.stdhive.com/standards/bs-pd-isoiec-tr-11801-99052018-pdf/

PD ISO/IEC TR 11801-9905:2018

-2- ISO/IEC TR 11801-9905:2018
© ISO/IEC 2018

CONTENTS
FOREWORD ...ttt et et e e e et et e e et et e e e e e e e e e e e e e e e e e eanaeenns 5
INTRODUGCTION ..ottt et et e e e e e e e e e e e e et et e e e e e aa e e et e e an s e et e an e eenaeeneeen 7
1 S ToTo] o 1 S 8
P N[0 4 4 =Y OV LT =) (= =Y g Lo = 8
3 Terms, definitions and abbreviations ... 8
4  Cabling channel specifications for 25 GBASE-T ..., 9
4.1 =Y a1 = Y PP S
4.2 25GBASE-T application specifications ... .9
4.21 RETUIN 10SS e e s 2
4.2.2 Insertion loss/attenuation....... ... 10
4.2.3 N E X T et e 11
4.2.4 Attenuation to crosstalk ratio at the near-end (ACR-N) ............coeiiiiinn. 13
4.2.5 Attenuation to crosstalk ratio at the far-end (ACR-F)............coo i, 13
4.2.6 Propagation delay.....c.oooiiniiii e s e 15
4.2.7 Delay SKEW ...cuniiiiiiei e . O 15
4.2.8 Unbalance attenuation and coupling attenuation............. ..., 15
4.2.9 AlIen Crosstalk .. ..o 16
4.3 Associated risk of 25GBASE-T operation over instai'< &-zabling .........cc.ccooeeieennen. 17
4.4 Characterization of balanced channels usina Cetegery 7 components ................ 17
4.41 GeNEIAl .o 17
4.4.2 Selection of channels for qualification.... ..., 18
4.4.3 RETUIN 10SS e e e 18
4.4.4 L EST=T o] o T (o 1= 19
4.4.5 Near-end crosstalk 10SS (NFEX 1) . i e 19
4.4.6 Attenuation to crosstalk icss rado near-end (ACR-N) ..., 21
4.4.7 Attenuation to crosste k-iatio far-end (ACR-F) ..o, 22
4.4.8 Alien (exogenous) CooSsialK ... 24
4.4.9 Propagation delay. ... 25
4.4.10 DAy SKEW (L. 25
4.4.11 Coupling Atte M atioN ..o 25
4412 Alien z:asstalk and coupling attenuation ... 26
4.5 Character.zatiyn of balanced channels using Category 7 components................... 26
451 LY U= = P 26
4.5.2 Seicction of channels for qualification...........c.cooiiii 27
4.5.3 SN0 T o Y= 27
4.5 4 INSEITION 1OSS . enie e 28
4.5.¢ Near-end crosstalk 10SS (NEXT) ...cuiiiiiie e 28
4.5.€ Attenuation to crosstalk loss ratio near-end (ACR-N) ........ccooviiiiiiiiinnn. 30
4.5.7 Attenuation to crosstalk ratio far-end (ACR-F) ....cooiiiiiiiiii e, 31
4.5.8 Alien (exogenous) Crosstalk.......oooiiiiiii 33
459 Propagation delay ..o 34
4.5.10 DElAY SKEW ...t 34
4.5.11 Coupling attenuation..........oooiii 34
4.5.12 Alien crosstalk and coupling attenuation ..o, 35
4.6 Characterization of balanced channels using Category 6 components ................ 35
4.6.1 GBNEIAL .. 35
4.6.2 Selection of channels for qualification...............oo 36


https://www.stdhive.com/standards/bs-pd-isoiec-tr-11801-99052018-pdf/

PD ISO/IEC TR 11801-9905:2018

ISO/IEC TR 11801-9905:2018 -3-
© ISO/IEC 2018
4.6.3 Test specifications for channels made out of Category 65 components ......... 36
5  Guidance for mitigation procedures to improve the cabling of existing installations........ 36
5.1 L= o =T ¥ S 36
5.2 Mitigation procedures related to internal NOISe .........cooiiii i 36
5.3 Mitigation procedures related to exogenous noise (alien crosstalk) ....................... 36
6  Guidance for cabling for new installations...............ooiiii i 37
(27 o] 1Yo | £=T o1 0V TP 38
Table 1 — Return [0Ss fOr @ Channel . ... e S
Table 2 —Return loss values for a channel at key frequencies ...............coceeiiiiiiiini .....10
Table 3 — Insertion loss for a channel ... ... 1u
Table 4 — Insertion loss values for a channel at key frequencies .................o.co. . 11
Table 5 — NEXT for @ Channel ... ... e 11
Table 6 — NEXT values for a channel at key frequencies...........oooiiiiiiiiiii i, 12
Table 7 — PS NEXT for a channel ... et e 12
Table 8 — PS NEXT values for a channel at key frequencies ............ . O 13
Table 9 — ACR-F fora channel.... ... e 13
Table 10 — ACR-F values for a channel at key frequencies ... ..., 14
Table 11 = PS ACR -F for a channel ... ..o e 14
Table 12 — PS ACR-F values for a channel at key frequencies ... 14
Table 13 — Propagation delay fora channel ... 15
Table 14 — Propagation delay values for a channe'! at tey frequencies................cocoeiiie. 15
Table 15 — Delay skew for a channel ... 15
Table 16 — PS ANEXT for a channel ... ..o e 16
Table 17 — PS ANEXT values for a ch2nno! at key frequencies..........cooooeviiiiiiiiiieceeen, 16
Table 18 — PS AACR-F for a chaninel (... e 17
Table 19 — PS AACR-F values fo: a channel at key frequencies ............cooviiiiiiiiiinnnennn. 17
Table 20 — Risk of 25GBASZ T o ration over installed cabling channels........................... 17
Table 21 — Formulae for ceir. rn..oss limits for a channel ... 18
Table 22 — Return losz lin.its for a channel at key frequencies ..o, 18
Table 23 — Formula i 2r itisertion loss limits for a channel ... 19
Table 24 — Inszition loss limits for a channel at key frequencies ...........cooooiviiiiiiiiine. 19
Table 25 —<~or.aulae for pair-to-pair NEXT limits for a channel .................c.ccooiiiiinn. 19
Table 25 — Pair-to-pair NEXT limits for a channel at key frequencies ..............ccoooiviinn. 20
Tehle 27 — Formulae for PS NEXT limits for a channel ..., 20
~able 28 - PS NEXT limits for a channel at key frequencies ............ccooviiiiiiii i, 20
“abie 29 — ACR-N limits for a channel at key frequencies ............cccooiiiiiiiiii i, 21
Table 30 — PS ACR-N limits for a channel at key frequencies .............ccoooiiiiiiiin, 22
Table 31 — Formulae for ACR-F limits for a channel ..., 22
Table 32 — ACR-F limits for a channel at key frequencies ............cc.cooiiiiiiiiici i, 23
Table 33 — Formulae for PS ACR-F limits for a channel ... 23
Table 34 — PS ACR-F limits for a channel at key frequencies.............ccooviiiiiiiinn e, 23
Table 35 — Formulae for PS ANEXT limits for a channel ..., 24

Table 36 — PS ANEXT limits for a channel at key frequencies.............cocooiiiiiiiiiieiceeeee, 24


https://www.stdhive.com/standards/bs-pd-isoiec-tr-11801-99052018-pdf/

PD ISO/IEC TR 11801-9905:2018

-4 - ISO/IEC TR 11801-9905:2018

© ISO/IEC 2018

Table 37 — Formula for PS AACR-F limits for a channel ..., 24
Table 38 — PS AACR-F limits for a channel at key frequencies .............ccccoeiiiiiiiiiiiiiceeenn. 25
Table 39 — Formula for propagation delay limits for a channel................c.ccooiiiiiinn, 25
Table 40 — Propagation delay limits for a channel at key frequencies...................cocooal. 25
Table 41 — Formula for coupling attenuation limits for a channel ....................co, 26
Table 42 — Coupling attenuation limits for a channel at key frequencies.............c.cccoveviinnn.. 26
Table 43 — Alien crosstalk and coupling attenuation...............ccooi 26
Table 44 — Formulae for return loss limits for a channel ..., 27
Table 45 — Return loss limits for a channel at key frequencies ...........ccooooiiii L 27
Table 46 — Formula for insertion loss limits for a channel..............c.ooiiiiii 28
Table 47 — Insertion loss limits for a channel at key frequencies ...............c.coooiiiiineninl ....28
Table 48 — Formulae for pair-to-pair NEXT limits for a channel ........................... . N 28
Table 49 — Pair-to-pair NEXT limits for a channel at key frequencies ..............0.....co. 29
Table 50 — Formulae for PS NEXT limits for a channel.............cooooiiiiiin e, 29
Table 51 — PS NEXT limits for a channel at key frequencies .................ics e, 29
Table 52 — ACR-N limits for a channel at key frequencies.............. N 30
Table 53- PS ACR-N limits for a channel at key frequencies ...............o i, 31
Table 54 — Formulae for ACR-F limits for a channel................ Tttt e e e e 31
Table 55 — ACR-F limits for a channel at key frequencies | .....c....cccooiiiiiiiiiiii e, 32
Table 56 — Formulae for PS ACR-F limits for a chantial ..o, 32
Table 57 — PS ACR-F limits for a channel at key fraquenzies.......cooooviiiiii 32
Table 58 — Formulae for PS ANEXT limits for a chaimcl ..o 33
Table 59 — PS ANEXT limits for a channel ai. kev frequencies............cocoeeiiiiiiiiiieineeee, 33
Table 60 — Formula for PS AACR-F limits1dr = channel ..., 33
Table 61 — PS AACR-F limits for a ckar.iel at key frequencies ...........ccoocoiiiiiiiiiinnn. 34
Table 62 — Formula for propagatioi. de.ay limits for a channel...............coooiiii, 34
Table 63 — Propagation delay<imi's for a channel at key frequencies...............cccceviiviniinnn.. 34
Table 64 — Formula for couoliiig attenuation limits for a channel ...l 35
Table 65 — Coupling atte auation limits for a channel at key frequencies..................c.ool. 35

Table 66 — Alien crnsste'k and coupling attenuation for shielded channels............................ 35


https://www.stdhive.com/standards/bs-pd-isoiec-tr-11801-99052018-pdf/

PD ISO/IEC TR 11801-9905:2018

ISO/IEC TR 11801-9905:2018 -5-
© ISO/IEC 2018

INFORMATION TECHNOLOGY -
GENERIC CABLING FOR CUSTOMER PREMISES -

Part 9905: Guidelines for the use of installed cabling
to support 25GBASE-T application

FOREWORD

1) 1SO (International Organization for Standardization) and IEC (International Electrotechnical Commission) form the
specialized system for worldwide standardization. National bodies that are members of ISO or IEC participate in
the development of International Standards. Their preparation is entrusted to technical committees; any 1£9 and
IEC member body interested in the subject dealt with may participate in this preparatory work. Inte nati nal
governmental and non-governmental organizations liaising with ISO and IEC also participate in this preparz'ion.

2) In the field of information technology, ISO and IEC have established a joint technical committee ISC/IEC 'TC 1.
Draft International Standards adopted by the joint technical committee are circulated to national b _dies '~ voting.
Publication as an International Standard requires approval by at least 75 % of the national bodies ca. ting a vote.

3) The formal decisions or agreements of IEC and ISO on technical matters express, as«nea.'y as possible, an
international consensus of opinion on the relevant subjects since each technical comi ittee . s representation
from all interested IEC and ISO member bodies.

4) |IEC, ISO and ISO/IEC publications have the form of recommendations for i ‘e rna. onal use and are accepted
by IEC and ISO member bodies in that sense. While all reasonable effort. are made to ensure that the
technical content of IEC, ISO and ISO/IEC publications is accurate, IEC nr ISO c.nnot be held responsible for
the way in which they are used or for any misinterpretation by any end' us 2r.

5) In order to promote international uniformity, IEC and ISO membt:r bodics undertake to apply IEC, ISO and
ISO/IEC publications transparently to the maximum extent possibl. in t1eir national and regional publications.
Any divergence between any ISO/IEC publication and ti =2 ccrresponding national or regional publication
should be clearly indicated in the latter.

6) 1SO and IEC provide no marking procedure to indicate t. eir ¢ pproval and cannot be rendered responsible for
any equipment declared to be in conformity with an ISO/IEC publication.

7) All users should ensure that they have the latest e 'itior. of this publication.

8) No liability shall attach to IEC or ISO or its dirc=irs, employees, servants or agents including individual experts
and members of their technical committ:es and IEC or ISO member bodies for any personal injury, property
damage or other damage of any nature w ats-ever, whether direct or indirect, or for costs (including legal fees)
and expenses arising out of the pub'ca. 2n or, use of, or reliance upon, this ISO/IEC publication or any other IEC,
ISO or ISO/IEC publications.

9) Attention is drawn to the no m~.ve references cited in this publication. Use of the referenced publications is
indispensable for the corr>ct oplication of this publication.

10) Attention is drawn to ..> pcosibility that some of the elements of this ISO/IEC publication may be the subject of
patent rights. ISO a. 1 IEC shall not be held responsible for identifying any or all such patent rights.

The main task o1 *the joint technical committee is to prepare International Standards. However,
the joint technical committee may propose the publication of a Technical Report when it has
collected dawx of a different kind from that which is normally published as an International
Standar 1, for example "state of the art".

170N5C TR 11801-9905, which is a Technical Report, was prepared by subcommittee 25:
Interzonnection of information technology equipment, of ISO/IEC joint technical committee 1:
li.formation technology.

The list of all currently available parts of the ISO/IEC 11801 series, under the general title
Information technology — Generic cabling for customer premises, can be found on the IEC
website.
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This Technical Report has been approved by vote of the member bodies, and the voting
results may be obtained from the address given on the second title page.

This Technical Report is to be read in conjunction with ISO/IEC/IEEE 8802.3:2017/AMD3.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.
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INTRODUCTION

This document provides guidance to determine whether and which installed channels will
support 25GBASE-T. It takes into account the design goals for 25GBASE-T equipment such
as:

a) the frequency signal range up to 1250 MHz;

b) the support of two-connector channels up to 30 m in length.

The requirements of 25GBASE-T are fully defined in ISO/IEC/IEEE 8802-3:2017/AMD3.

Installed two-connector channels which are characterized up to 1250 MHz and support ai. the
requirements of the ISO/IEC/IEEE 8802-3:2017/AMD3 link segment are expected to suopu-t
the 25GBASE-T application.

Characterization of channels using Category 7, components is described in 4.4.
Characterization of channels using Category 7 components is described in 4.5
Characterization of channels using Category 6, components is described in 4.2

This document also provides mitigation procedures to improve the neriarriance of installed
channels to the point where the 25GBASE-T application is su"poited. Additionally, this

document recommends the use of Class | and Class Il channels tu cupport 25GBASE-T in
new installations.

Class | and Class Il channels according to ISO/IEC 1180 (-1 will support 25GBASE-T without
mitigation.

Component requirements are not provided in this document and should not be inferred from
the channel limits provided.


https://www.stdhive.com/standards/bs-pd-isoiec-tr-11801-99052018-pdf/

PD ISO/IEC TR 11801-9905:2018

-8- ISO/IEC TR 11801-9905:2018
© ISO/IEC 2018

INFORMATION TECHNOLOGY -
GENERIC CABLING FOR CUSTOMER PREMISES -

Part 9905: Guidelines for the use of installed cabling
to support 25GBASE-T application

1 Scope

This part of ISO/IEC 11801, which is a Technical Report,

a) provides guidance on how to select and assess installed channels whict canfo m to
ISO/IEC 11801-1, and clarify if they also support ISO/IEC/IEEE 8802-3:20.7/A\"J3 for
25GBASE-T;

b) specifies the methods to assess whether installed channels constructec.with Category 7,
7, or 6, components meet the 25GBASE-T requirements;

c) provides guidance to identify which channels are likely to._muet the 25GBASE-T
requirements to avoid unnecessary testing;

d) provides mitigation techniques to improve the performance of ins:alled channels to meet
the 25GBASE-T requirements;

e) provides cabling recommendations for new installations.

NOTE 1 The channel transmission performance specified in this document is derived from the 25GBASE-T
requirements in ISO/IEC/IEEE 8802-3:2017/AMD3.

NOTE 2 This document does not re-specify component or ch »nne. definitions of ISO/IEC 11801-1.
2 Normative references

The following referenced documents a2 indispensable for the application of this document.
For dated references, only the editioi cit:d applies. For undated references, the latest edition
of the referenced document (incli'dii. a4 any amendments) applies.

ISO/IEC 11801-1, Informa'io. technology — Generic cabling systems — Part 1. General
requirements

ISO/IEC/IEEE 880:-3.2077/AMD3, Information technology — Telecommunications and
information exchang. teotween systems — Local and metropolitan area networks — Specific

requirements Part ?: Standard for Ethernet — Amendment 3: Physical layers and
managems=nt" par~meters for 25 Gb/s and 40 Gb/s operation, types 25GBASE-T and
40GBASE-

3 Terins, definitions and abbreviations

i-or tiie purposes of this document, the terms, definitions and abbreviations given in
'SOAEC 11801-1 apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp
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